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Foreword 


A special study was conducted to determine the ambient trapped particle 
fluxes Incident on the ATS-F satellite. Several synchronous circular flight 
paths were evaluated and the effect of parking longitude on vehicle encountered 
intensities was investigated. Temporal variations in the electron environment 
were considered and partially accoimted for. Magnetic field calculations were 
performed with a current field model extrapolated to a later epoch with linear 
time terms. Orbital flux integrations were performed witii the latest pro- 
ton and electron environment models using new improved computational methods . 
The results are presented in graphical and tabular form; they are analyzed, 
explained, and discussed. Finally, estimates of energetic solar proton 
fluxes are given for a one year mission at selected integral energies ranging 
from 10 to loo Mev, calculated for a year of maximum solar activity during the 
next solar cycle. 
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Introduction 


The objective of the present study is to evaluate the charged particle fluxes to 
be encountered by a spacecraft in a synchronous orbit, specifically as applied 
to the ATS-F mission. Because synchronous orbits have certain characteristics 
entirely their own, some general observations are in order. 

Circular geosynchronous (geostationary) trajectories are flight paths with a 
periodicity of exactly 24 hours; this fixes their altitude to about 5.6 earth radii. 
Satellites in such orbits are co -rotating with the geoid, as if rigidly attached. 
When the trajectories lie in the equatorial plane, the satellites appear to be 
stationary in geocentric space (over the equator) on a meridian which is deter- 
mined by their injection conditions. This position is called the parking longitude. 
If the plane of the circular orbit is tilted away from the equator, the trace of aU 
subsatellite points (geocentric projections) on the earth's surface form a figure 
"eight” with its node at the parking position and its axis of symmetry aligned 
horizontally in the north-south direction (normal to the equator). WTien Inclina- 
is increased, the size of the projected trace (figure ei^t) becomes larger, 
probably reaching its maximum for polar orbits. 

In order to determine the effects of parking position on the mission integrated 
trapped particle fluxes encountered by synchronous satellites, three special park- 
ing longitudes were selected for study because of magnetic geometry considera- 
tions, namely: HOE, 290®E, 310®E. For these conditions, circular trajectories 
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were then investigated. 


Some comments are necessary at this point in regards to the two new electron 
environment models used in the flux calculations:, the AES for the inner zone 
(1.1 <L <2. 8) by Teague and Vette l972. and the AE4 for the outer zone (2.8< 
L^ll.) by Singley and Vette 1972. 

Both are static models describing the environment as it existed back in October 
1967 , at about solar maximum conditions. In constructing these models it was 
possible to infer a change of the average quiet -time electron flux levels as a 
function of the solar cycle. However, for the regions of space covered by the 
various orbits in this study there are no appreciable changes in the time average 
flux. 


Additional static versions of the AE5-AE4 models for the 1964 solar minimum 
epoch have just been released and will be incorporated into the "Unified Orbital 
Flux Integration and Analysis System" for future applications (Stassinopoulos and 
Gregory , 1973). 

In the meantime, electron fluxes calculated for the years 1973-76 (next solar min) 
with the currently in-use solar max models, are inevitably overestimates. To 
partially compensate for this error, the uncertainty factor attached to the electron 
results will have to be adjusted in such cases. 

Now the ATS-F launch date of 1974.4 places at least half of the satellite's planned 
lifetime (5 years) into this category. Specifically, the first two mission objec- 
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tives (one year stationed at 94° west and one year stationed at 35° east) fall entirely 
within a period of decreased solar activity. Also, the first year of the last mission 
objective (three years stationed at 105° west) may be a solar min year, depending 
on the length of the present 20th solar cycle. To correctly evaluate the presented 
electron fluxes for these mission years , the reduced uncertainty factor given in 
Appendix A should be used. 

Another important feature of the synchronous electron environment is the strong 
local time dependence of the ambient particle fluxes. The local time variations 
for high energy electrons (1-3 Mev) at synchronous altitudes (L'*'5.6 e.r.) exceed 
one order of magnitude. These variations are due to distortion of the m^neto- 
sphere caused by the solar wind (compression at local noon, elongation at local 
midnight). 

Theoretically, the new outer-zone AE4 recognized this dependence and accounted 
for it by incorporating an analytic function for its calcvilation. However, the 
version distributed in card deck form for practical application purxx>ses provides 
fluxes which are averaged over local time. The reason behind this simplification 
is that most users employ the model in orbit- or time -integration processes to 
missions which have durations of 6 months or more and the local time effects 
would be averaged out anyway. Hence, in order to save time, core, and effort, a 
local time average value, which is nearly equivalent to the fluxes at the dawn meri- 
dian, was inserted into the model in place of the analytic function. 
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The consequence of this simplification on circular equatorial synchronous orbits 
(that is , orbits lying on constant L-shells) is insignificant as long as complete 
periods ( = revolutions = 24-hour intervals) are being considered. But when 
the circular synchronous orbits are inclined or when the synchronous orbits are 
elliptical (for any inclination, Including equatorial), the results conceivably could 
be biased for very short term missions or for the flux encountered in a transfer 
orbit because the vehicle briefly passes through varying L-shells at different local 
times, without spending more than a fraction of its period at any shell; the averaged 
flux values yielded by the model for these transit positions may be off (up or down) 
by as much as a factor of 7, depending on the particular conditions. Since such 
trajectories have an effective L range from about 5.5 e.r. to about 22.0 e.r. 
and since the relative shell-related intensities over this L range vary by several 
orders of magnitude, a significant intrinsic uncertainty is associated with these 
results for shiort term missions. However, for long term missions where local 
times are encountered fairly uniformly, the local time averaged fluxes are appro- 
priate. The effect of this possible error for short term missions is reflected in 
the uncertainty factor given for the electron data in Appendix A. 

In contrast to the electrons, no special considerations are required for the proton 
results obtained from standard models long in use. Although they describe a 
static environment , this is a valid representation for these particles because 
experimental measurements have shown that no significant changes with time 
have occurred in the proton population. With the exception of the fringe areas of 
the proton belt , that is at very low altitudes and at the outer edges of the trapping 
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region, the possible error introduced by the static approximation lies well 
within the uncertainty factor attached to the models. Consequently, the proton 
data may be applied to any epoch without the need for an updating process. 

We wish to emphasize that our calculations are only approximations although they 
are based on the best available data; as always, we strongly recommend that all 
persons receiving parts of this report be advised about the uncertainty in the data, 
as discussed in Appendix A. 

Appendix A also contains pertinent information on units, field models, trajec- 
tory generation and conversion , etc . 

Finally, an explanation regarding the attribnte "standard’’ frequently used in the 
reformatted OFI (Orbital Flux Integration) Study Reports. The term is applied 
as a modifier to parameters , constants , or variables in order to indicate or refer 
to some specific value of these quantites that had been used without change over 
extended periods of time. Althou^ override possibilities do exist in the OFI 
system, a routinely submitted production run will, by default option, always use 
these "standard" values. The term is also used in reference to established forms, 
style, processes, or procedures, as for example, "standard tables" , "standard 
plots", "standard production runs", etc. A list of some quantities, values, or 
expressions modified by "standard" is given in Table 1. 
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Resttlts; Analysis and Discussion 


The outcome of our calculations is summarized in Tables 3 to 17, which are all 
computer produced. The tables are arranged in four sets, where every set per- 
tains to one specific type of table: the first set contains the "L-band” tables, the 

second the "Spectral Distribution and Exposure Index" tables, the third the tables 
* 

of "Peaks", and the fourth the "Exposure Analysis" summary and the "Time 
Account" breakdown. All sets except the last contain two similar members: 
one for low energy protons , and one for electrons, in that order. The last con- 
tains only one member. No hi^ energy protons of the trapped particle variety 
exist in the regions of space visited by synchronous satellites, hence no tables. 
Further explanations on the tables and a more detailed description of their con- 
tents is given in Appendix B. Figure 1 is a guide to table arrangement, as produced 
by a standard production run of the Orbital Flux Megration (OFI) program UNIFLUX, 
for a single trajectory. 

Some of the tabulated data is also computer plotted in Fig^ires 3 to 14, with 
additional Figures 15 to 20 containing plots of fliglit path data. Finally, Figure 21 
shows the unattenua,ted interplanetary solar proton spectrum at 1 A.U. , applicable 
to all trajectories considered in this study. As with the tables, the plots are 
arranged in four sets , where each set pertains to one specific type of plot: the 
first set contains "Time and Flux HistogramsV, the second "Spectral Profiles", 
the third "Peaks per Orbit", and the fourth trajectory "World Map Projections" 
and "B-L Space Tracings". Again, all sets except the last contain two similar 
♦ 

Ommitted: not applicable 
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members: one for each type of particle encountered. The last set contains two 
independent members. Appendix C describes and explains the plots . Figure 2 
is a guide to plot arrangement, as produced by a standard production run for a 
single trajectory. The final, single, concluding plot (Figure 21) is explained in 
the section on ’’Energetic Solar Proton Fluxes." 
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I. Spectral Profiles 


For tabulated data consult Tables 9 - 14. 

For plotted data consult Figures 9-14. 

The integral spectra presented in this report are orbit integrated, statistically 
averaged, trapped particle spectra, characteristic of the specific trajectories 
that produced them. 

It should be noted that of the trapped particle species, only electrons and low 
energy protons exist at synchronous altitudes; that is, the synchronous envir- 
onment is completely devoid of trapped high energy protons . 

A ^comparison of the available data reveals that parking longitude has little 
effect on mission integrated fluxes; the maximum difference in flux levels 
due to any parking longitude variation is not likely to exceed 30%. In regards 
to the electrons, the error introduced by neglecting this change is insignificant, 
in view of the very large uncertainties associated with the data (about a factor of 5). 

This conclusion applies equally to electrons and protons and it includes all 
energies. 

n. Trajectory Data 

See Figures 15 - 17 for World Map Projections. 

See Figures 18 - 20 for B-L Space Tracings. 
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A. World Maps 

World map projections of trajectories are by defmition the surface 
traces of their sub satellite points. 

Projections of circular synchronous equatorial orbits display no salient 
features; they appear on the equator as a point (see Figures 15 - 17). 

B. Magnetic Dipole Mapping 

At the geocentric distances of synchronous orbits, the quantities B and L 
have no physical meaning any more because of the interaction between 
solar wind and magnetosphere. 

The noon -midnight distortion of the magnetosphere, produced by that 
interaction (compression in the solar and elongation in the antisolar v 
direction) , causes a breakdown in the symmetry of the dipole magnetic 
shell parameter L and introduces significant external currents and fields, 
whose contributions substantially alter the apparent field strength B at 
a given synchronous position, that is presently obtained from the dipole 
terms of the internal field model applied in the calculations . 

Therefore , in this study (as well as in every model of charged-particle 
radiation utilized), these variables are being employed only as ordering 
parameters . 

The magnetic B-L space tracings of the circular equatorial synchronous 
trajectories appear as small line segments on the plots (Figures 18 - 20) 
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mnning parallel to the contour of the magnetic dipole equator, but removed 
from it by a finite distance corresponding to the magnetic latitude of the 
parking position. 

This displacement occurs because the magnetic dipole axis is tilted to 
the earth's axis of rotation by an angle of about U.4 degrees. Hence, 
positions on the geographic equator may be displaced from the geomag- 
netic equator by that angle, at most. If the parking longitude coincides 
with the nodes of the two equatorial planes, the trace should be tangent 
to the equatorial contour in the B-L plots. 

The length of the traces is a measure of the B and L variations encoun- 
tered on a particular trajectory. A relatively stationary circular orbit 
has the shortest trace. 

The selection of a different parking longitude has no effect on the 
magnitude of the L-interval covered by the trace but it changes slightly 
the B-interval (maximum variation between smallest and largest interval 
appears to be less than 10%) and shifts the position of the trace relative 
to the equatorial contour, both in B and in L, 
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E nergetic Solar Proton Fliixes 


Good measurements of solar cycle 20 interpla:ietary cosmic ray fluxes at about 
1 A.U. are now available. These interplanetary particles are also observed 
over the high latitude polar cap regions. However, at other latitudes the geo- 
magnetic field effectively shields the earth from some of these cosmic rays by 
deflecting the lower energy particles whfle only particles with increasingly 
higher energy penetrate to lower latitudes. 

In order to consider the effect of geomagnetic shielding from cosmic rays on 
an orbiting spacecraft, the total time spent by the vehicle in regions of space 
accessible to these particles has to be calculated, as a function of particle energy, 
for the entire lifetime of the satellite. In other words, the exposure of a space- 
craft to these particles is in essence a function of trajectory altitude and inclination, 
and mission duration. Of course, this applies only to the years of increased solar 
activity, and whether a satellite will "see" energetic solar protons or not, even in 
accessible regions of the magnetosphere, depends on the epoch within the solar 
cycle, at which the mission is to be flown. If it coincides with the period of low 
solar activity (years of solar minimum), it most likely will not encounter any 
significant number of energetic solar protons, and vice versa. 

Having calculated a mission related exposure time for a specific trajectory, one 
can use experimentally determined low energy cosmic ray fluxes of solar origin 
from which the galactic background has been subtracted, to obtain vehicle-encoun- 
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tered energetic solar proton intensities. In the present study, the annual mean 
of event and cycle integrated proton fluxes of cycle 20, given by Stassinopoulos and 
King (1973) for energies ranging from E>10 Mev to E>100 Mev, were used to 
estimate cycle 21 intensities on the ATS^F mission. 

However, no thorou^ statistical treatment ha? yet been worked out in regards to 
the probability of actual cycle 21 fluxes exceeding the predicted intensities. Crude 
model confidence levels only are available at tiiis time. The importance of such 
statistics must be emphasized; it is best demonstrated by the occurrence of the 
August 4-7, 1972, event, which was the largest recorded in solar cycles 19 and 20, 
its fluxes exceeding the accumulative total of all other cycle 20 events by about 
a factor of 2 for the E>10 Mev protons and by a factor of 4 for the E>30 and E>60 
Mev particles. Therefore, caution is advisable when using the data presented in 
this report. 

The probability that the estimated fluxes for the ATS-F mission will be exceeded 
by an actual event, is about 33% for a one year mission duration. 

Figure 21 shows annual, omnidirectional, integral spectral profiles of vehicle- 
encountered energetic solar proton fluxes for several different missions , including 
ATS-F, in units of particles per square centimeter. 

The reason only one curve appears on this graph is because all three investigated 
trajectories remain completely outside the magnetic dipole shell of If 5 e.r. and, 
consequently, experience no magnetospheric shielding effects; that is, they all 
encounter the same 100% exposure to energetic solar protons. 
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Note: These flirxes apply only to missions planned for periods of increased solar 
activity. It is not expected that solar -min missions will encounter energetic solar 
protons of any significance; at least, it is very unlikely (but not impossible) to have 
a major event occurring during the years of minimum solar activity. The 5-year 
ATS-F mission, to be launched in noid 1974, will spend approximately half of its 
lifetime in a solar min period. Hence, no solar protons have to be considered 
until about 1977, Thereafter, the predicted mean annual intensities should be 
applied to the remaining 2 . 5 years . Caution: In evaluating the energetic soiar 
proton radiation hazard please bear in mind that the probability of at least one 
anomalously large event occurring during the time interval 1977 - 1979 is hi^. 
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APPENDIX A 


General Background Informati on 

For the selected flight paths, orbit tapes were generated, with a constant integration 
stepsize of two minutes, and for a 24 hour flight chiration each. Since all the orbits 
are geosynchronous , this time interval is adequate for a sufficient sampling of the 
ambient environment, (For more details see section: "Results, I, Trajectory 
Data",) For the following inclination and parking positions, circular and ellip- 
tical trajectories were thus produced: 

Ihcl , Parkin g Longitude 

0^ llO'E, 290“E, 310*E 

The orbits were subsequently converted from geocentric polar into ms^etic 
B-L coordinates with Mcllwata^s INVAR Program of 1965 ( Hassit and Mcllwain . 

1967) and with the field routine ALLMAG by Stassinopoulos and Mead (1972), 
utilizing the IGRF (1965) geomagnetic field model by Cain and Cain fl97lU calcu- 
lated for the epoch 1975.5. 

Orbital flux integrations were performed with Vette’s current models of the envir- 
onment, the new AE5-AE4 for the inner and outer zone electrons, the AP6-AP7 
for high energy protons, and the APS for low energy protons, AH are static 
models which do not consider temporal variations; this includes the new electron 
models , at least as far as the present calculations are concerned. See text for 
further details on this matter. 
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The documents that describe these models are listed below; . 


Model 


AE4 

Singley and Vette, 1972 

AES 

Teague and Vette, 1972 

APS 

King, 1967 

AP6 

Lavine and Vette, 1969 

AP7 

Lavine and Vette, 1970 


The results, relating to omnidirectional, vehicle -encountered, integral, trapped 
particle fluxes, are presented in graphical and tabular form with the following 
unit conventions; 

1, Daily averages: 

2. Average instantaneous; 

3, Totals per orbit; 

4. Peaks per orbit; 
where one orbit=one revolution. 


total trajectory integrated ^ux 
averaged into particles /cm day, 

time integrated average, charac- 
teristic of the orbit, in particles/ 
cm^ sec, 

non-averaged, single -orbitj inte?- 
grated flux in particles/cm orbit, and 

h^hest orbit-encoimtered instantaneous 
flux in particles /om^ sec. 


Please note: We wish to emphasize the fact that the data presented in this report 
are only approximations . We do not believe the results to be any better than a 
factor of 2 for the protons and a factor of 5 for the electrons. It is advisable 
to inform all potential users about this uncertainty in the data. Please also 
remember that the electrons have been calculated with a model describing the 
environment at solar maximum. The obtained fluxes are, therefore, an over- 
estimate for those parts of the ATS-F mission which are scheduled to fly around 
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solar mtDlmum, (1975 - 1976, possibly part of 1977, depending on the duration 
of the present solar cycle). Consequently, it is suggested that for the solar 
niln period of the mission the electron results be taken as an upper limit and 
the uncertainty factor be applied only in its reducing capacity (divisor). 
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Description of Tables 

a) The L-baml Table ? 

The table contains 26 L*bands of equal size, covering the range from 
L z^l.O to L — 8.2 earth radii in constant increments of .2 earth radii. 
For the L-intervals determined in this wa/, orbital spectral functions 


NC>E,E^;ij) 




j ^ 



i-1.3d 
Lj < L S 


( 1 ) 


are obtained at nine arbitrary energy levels such that the integral 
spectrum is equal to 1 for E * where was taken to be .Ij S.p 
and eS Mev for low energy protons, the high energy protons, and the 
electrons, respectively* The notation is used to indicate the 
L^band from to while JC>E;B) is the integral, omnidirectional 

flux yielded by the environment model used in the calculation* The 
spectral functions N are evaluated for the total flight time simulated 
in the study, where the summing index k selects all trajectozy points 
lying in each 

The corresponding orbital distribution functions, representing fluxes 
above energy 8^,^, are given by 

P(E;L^) . At I J,^(>E;B) C2) 

J 

wher* At i* th* constant tine Increment of ozblt integration, whose 



standard value is 60 seconds. Ihe distribution functions are fluxes 
accumulated in their respective bands over the total flight period 
considered, 


*nie orbital distribution functions are listed on the table at the bot- 
tom of each L-interval and are labeled "NORMPLUX". The nine integral 
energ)^ levels selected for the low and high energy protons and for 
electrons are given below In units of "Mev" for all particles: 


Protons Electrons 

Low High 


,1* 

3. 

4 

.5 

S.* 

.5* 

.9 

10. 

1.0 

1.1 

15. 

1.5 

l.S 

20. 

2,0 

2.Q 

23. 

2.5 

2.5 

30. 

3.0 

3.0 

SO. 

4.0 

3.5 

100. 

S.O 


where the normalization energy is indicated by a star (*), 


b) The Spectral Distribution and Exposure Index Table : 

This table has three parts: 

!• The spectrum given in % for energy intervals that cor- 

respond to the energy levels of the previously discussed 
table CL-bands ) , with two special columns showing the total 
orbit integrated flux for these energy intervals averaged 
into instantaneous ij and dally intensities 



^h«re 


rC>E,) - C I J. (>B.jB,L)At 
* k-1 ^ 


iJCfiE) • C 


’'o ( 







(4) 

CS) 


iJCAE) • lJ(AB)/86400 (6) 

C - , T - kp&t i-1,36 

and where k^ is the upper limit of k. It is equal to the total 
nun^er of time increments considered in the stud}^. 

lit The con^osite orbit spectrum for integral energies » giving the 
total vehicle encountered fluxes averaged into daily S^(>E^) 
and per second intensities for 15 discrete energy 

levels : 

S°G>Ej) - cAt (7) 

S*C>Ej) • S°(>B^)/86400 (8) 

where the sunmatlon is performed for the entire simulated mission 
duration T and includes all fluxes with energies greater than Bj. 



III. The exposure index, given Cfo*" the nonnalisation energy used 
in the L-band table) at nine successive intensity ranges 
one order of magnitude apart, in terms of exposure duration 
tCRj^), converted to hours, and total number of particles 
accumulated while in that intensity range. The 
notation R^^ is used to indicate the intensity range from 


- r(«„) 9(.E„;R„) 


n-1,9 


T < T i T 


n*l 





T(«|,) . it II, 

Where is the upper limit of t in each R^. 
e) The Table of Peaks :* 

in this table, the absolute instantaneous peak flux encountered during 
each successive orbit (revolution) is listed for the indicated energy 
range. There are nine columns on this table. Colunn 1 is an orbit 
counting device, based on the period of the orbit when the trajectory 
lies in the equatorial plane and is circular, on the physical perigee 
in all elliptical cases, and on the equatorial crossing for circular 
Inclined trajectories. Column 3 gives the peak flux. Columns 3, 4, and 


Ominitted : Not ai^lioable to somchronous orbits 



indicate the spacecraft position in geocentric coordinates at which the 
peak was cncoxjnteredp while columns 6p 1 ^ and 8 determine respectively 
the time end the magnetic B-L coordinates for this event. It should 
bo noted that all simulated flight paths for the purpose of orbital 
radiation studies start at tp - 0 hours. Finally^ the last column in- 
dicates the total flux encountered during that particular orbit. It 
is advisable to disregard the last line on this table because many tiines 
that orbit is incomplete and the fluxes or positions shown do not cor- 
respond to true peaks. 

d) The Exposure Analysis Summary : 

The sununaiy is contained in the left half of this last table of each set 
as a semi-independent and separate table. It indicates what percent of 
its total lifetime T the satellite spends in **flux free** regions of 
space f what percent of T in •*high intensity** regions, and while in the 
latter^ what percent of its total daily flux it accumulates. 

In the context of this study, the terra **flux free'* applies to all re- 
gions of space where trapped particle fluxes are less than one proton or 
electron per square centimeter per second, having energies E > .1, £ > S», 
and E > .5 Mev for the low energy protons, the high energy protons, 
and the electrons, respectively; by definition, this includes all re- 
gions outside the radiation belts. The concept of "trapped particle 
fluxes” is meant to include stably trapped, pseudo- trapped, and trans- 
ient fluxes, as long as they are part of or contained in the environaent 
models used and, in the case of transients or pseudos, their sources 




ar« considered powerful enough to supply them frequently in sub- 
stantial nunibers* 

Similarly, we define as "high intensity" those regions of space where 
the instantaneous, integral, omnidirectional, trapped-particle flux 
is greater than 10* protons with energies E > .1 or E > S. Mev, and 
greater than 10* electrons with energies E > ,S Mev. 

The values given in this table are statistical averages, obtained over 
extended Intervals of mission time. However, they may vary signifi- 
cantly from one orbit to the next, when individual orbits are considered, 

•) The Time Account Breakdown ; 

The breakdown of orbit tine is given in the right half of the last table 
of every set, in the same serai-independent form as the sumnary. The 
table shows the total lifetime spent by the vehicle in the inner tone 
Cl*0 < L s 2.S) and the outer zone T® C2.5 < L < 7,0) of the trapped 
particle radiation belt, end also the percent duration spent outside 
that region (L > 7.0), which is denoted by T® (T-extemal) , such that 
for any mission 

T ■ T^ ♦ T® ♦ T® » 100%. 

The confinement of the outer zone within the botmdary of the L • 7.0 
volume is arbitrary and has no physical meaning. It is intended only 
as a sioftlification to facilitate our calculations. The region con- 
sidered "external" (L • 7.0) in this study is still partially a domain 
of the outer zone, at least as far out as L ■ 11.0 earth radii, accord- 



ing to the latest electron models Cringle/ and Vette, 1972). 

A last item on this table: the inner zone time may be subdivided 

into two parts: the percentage of tine spent outside the region 

(1.0 < L < 1.1) and inside the region (1.1. < L i 2.5). 
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APPENDIX C 


Description df Plots 

•) The Time and Flux Histogram ; 

This plot shows two curves superimposed on the same graph, namely, one 
each for the variables "time" and "flux". Both are given as functions 
of the parameter L (earth radii) within the range 1 - L - 7 , on a semi- 
log scale. The plot depicts; (1) by a plain curve the characteristic 
trajectoiy intensities as obtained from the orbital integration process 
in terms of averaged. Integral particle fluxes above a 

given energy, over constant L-bands of A earth radius width, and 
(?) hy a contour marked with symbols the percent of total lifetime C'T) 
spent in each L-interval, The logarithmic ordinate relates to the time- 
flux variables. The printed numbers are powers of 10 and pertain to the 
fluxes; the scale values for the time curve are given in the upper part 
of the ordinate label; from lO"^ to 10^ percent of T, The type of 
particles, their integral energy, and the units, are all given in the 
lower part of the label. The label on top of the graph lists some useful 
information about the traj ector/e 

b) The Spectral Profile : 

A graphical presentation of the final spectral distribution, obtained 
from the orbital integration process. The plot is a seml-^log graph, 
where the abscissa is a linear energy scale for Integral particle energies 



Eq in Mcv, and the ordinate is a logarithmic scale for the orbit inte- 
grated fluxes, given in daily averages for energies gfeater than 
the printed scale values are powers of 10, 

c) Peaks per Orbit ? 

Here the absolute peak intensities, encountered per period, are plotted 
for the duration of the total flight time considered (1 period o l revo- 
lution - 1 orbit). The logarithmic ordinate relates to instantaneous 
particle fluxes of the environment at the indicated energy threshold, 
while the abscissa is a linear orbit enumeration. 

A1 World Map Grid Projection of Orbits : 

The trajectory is plotted for several revolutions on a global map 
produced by a Miller Cylindrical Projection « The contours of the con^ 
tinents have been omitted for clarity^ The positions of cither equatorial 
crossing, of physical perigee, or of period coirmen cement are indicated 
by numbers identifying the orbits shown in this graph# For all tra* 
jectorles, the distance between successive sequential numbers is a 
measure of the orbit precession. 

e) B-L Trace of Orbits ; 

This plot shows a trace of the trajectory in B-L space on a semi-log 
scale# Several orbits are usually depicted, each identified by its 
sequential number. The magnetic equator Is entered on all plots# Ihe 
logarithmic ordinate relates to the field strength B in gauss; the 

C-2 

Ommitted t Not applicable to synchronous orbits 




printed values are ei^onents of 10. L Is given in earth radii on the 
linear abscissa. 



TABLE i 


Partial Listing of 

Parameters, Constants. Variables, or Expressions 
designated as "standard" in the text 


1. Standard Tables: set of tables as listed in Figure 2, in the regular format 

described in Appendix B . 

2. Standard Plots: set of plots as listed in Figure 2A, in the regular format 

described in Appendix C. 

3 . Standard Production Run: a production run processed on default options. 

4. Standard Integration Stepsize; constant time increment of orbit integration: 

r (60"). 

5. Standard Energies: low energy protons E>.1 Mev, high energy protons E> 5,M 

and electrons E>.5 Mev. 

5. Standard Procedure; established procedure normally followed vs. procedure 

followed in special cases. 



table 2 


B and L Extrema of Synchronous Trajectories 

Circular orbits 
Inclination 0* 

Altitude 35863 km 


Parking B -Range L-Range 


Longitude 

(degr.) 

(gamma) 
min max 

( e. 
min 

r.) 

max 

o 

p 

114 

114 

6.86 

6.86 

290® 

109 

109 

7,02 

7.02 

310® 

108 

108 

6.98 

6.98 
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0*0 

0»0 

NORMFLUX* 

0*0 

0.0 

0*0 

ENERGY 

L - B A N 

D S ( 

M A G N 

LEVELS - 

♦s.BT'a* 0* 

♦ 6*0^6 *24 

♦ 6.2*-6 

>( MEV ) 




• iOO 

0*0 

0*0 

0*0 

*500 

0*0 

0*0 

0*0 

• 900 

0*0 

0*0 

0.0 

. 1*10 _ 

- „0*0 

0* 0 

0 * 0 . 

1*50 

0*0 

0*0 

0*0 

2*00. 

0*-0.- 

...0*0 

0*0- 

2*50 

0*0 

0.0 

0«0 

3.0D 

0. _ 

0*0 

. 0*0. _ . 

3*50 

0*0 

0*0 

0*0 

ISORMFLUX* 

0*0 

0.0 

0*0 


SHELL 


PARAMETER 


EARTH 


S H e L L 


PARAMETER 


EARTH 


RADII ) . 


0*0 

.0*0 — 

0*0 

... 0*0 

0*0 

,4>*0 

0*0 

..o^o . 

0*0 


R A 0 t t I 


BANDS 


0*0 

BANDS 


1 * 00 E 00 

0*0 

0*0 

0*0 

0*0 

4 * 14 E -02 

- 0*0 

- 0*0 

- 0*0 

-- 0 * 0 - 

1 . 72 E -03 

0*0 

0*0 

0*0 

0*0 

3 * 49 E - 0 A 

0*0 

.. 0 * 0 -^ . 

0*0 

0 * 0 - 

1 . 45 E -05 

0*0 

0*0 

0*0 

0*0 

0 * 0 - - 

0.0-.V 

^ O *-0 - ^ 

, 0*0 

Q .^ 0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0 * 0 - 

0 . 0 - . .. 

0*0 

___o*o 

0*0 

0*0 

0*0 

0*0 

0*0 

4 * 66 E 10 

0*0 

0*0 

o 

* 

o 

0*0 



♦*♦**♦♦♦♦♦♦*♦* ★•*♦♦♦♦*♦♦> 11 * ♦*♦*♦**♦♦*♦♦ ' 
*• ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE EN VlRONMENTS : VETTES APS* AP6 * APT; AE4* AES* FQR SOLAR MAXIMUM *♦** UNIFLX OF 1973 ♦♦ 

** ELECTRON FLUXES EXPONENT I ALLY DECAYED TO 1970* 0 WITH LIFETIMES; £• G# STAS S I NOPOULOSSP# VER2AR I U ♦* CUTOFF - T4 MESi- - 

*♦ MAGNETIC COORDINATES 0 ANC L COMPUTED BY JNVARA OF 1972 WITH ALLMAG « MODEL 4: CAIN&SWEENEV 120- TERM POGQ 8/69 * TIME= 1975*5 *♦ 
♦4 VEHICLE : ATS-F <290) ♦♦ INCLINATION^ ODEG ♦♦ PER ZG£E=35 863KM ♦♦ APOGEE- 3Sa63KM *4 B/L ORBIT TAPE: TD7257 - PER IOD= 24^*OOOW*- 

«44444444444444444444444444 ELECTRONS 44 4444 * 4 44 ** 4444 ** 444 ** 444*4 . _ 

*♦ SPECTRAL OISTRieUTION I NORMALIZED BY FLUX OF ENERGY GREATER THAN *500 MEV *4 

4* 44 *444 444444444«444444444444444«*444*ir4444444*444*4444444444444444444444*4444* 


ENERGY 


L - B A N D S 


^MAGNETIC 


SHELL 


PARAMETER 


I N 


earth 


RADI I ) 


L - B A N D S 


LEVELS 

4 l . 0 -* l * 2 * 

4 1 * 2-1 .44 

41 , 4 - 1,64 

41 * 6 - 1,64 

41 , 6 - 2,04 

42 , 0 - 2*24 

42 . 2 - 2*44 

42 * 4 - 2*64 

* 2 * 6 - 2,64 

4 2 , 6 ^ 3* 0 4 4 3 ,. 0 ^ 3*24 ^ 3 , 2 ^ 3 . 

>< MEV > 

«0 

0*0 

0*0 

0,0 

0,0 

0,0 

0*0 

0*0 

0,0 

0*0 

0,0 0*0 0*0 

• 500 

0*0 

0.0 

0,0 

0*0 

0,0 

0,0 

0*0 

0*0 

0*0 

0 * 0 ^ , 0*0 0 * 0 - 

1 *00 

0*0 

0*0 

0*0 

D , 0 

0,0 

0*0 

0*0 

0,0 

0*0 

0,0 0,0 0,0 

1*50 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0,0 

0*0 

0,0 0*0 - Ol , - 

2*00 

0*0 

0*0 

0,0 

0,0 

0,0 

0*0 

0*0 

0,0 

0*0 

0,0 0,0 0,0 

2*50 

0*0 

0*0 

0*0 

0,0 

0*0 

0,0 

0*0 

0,0 

0*0 

.. 0,0 ... ^. 0*0 0,0 

3*00 

0*0 

0*0 

0,0 

0,0 

0,0 

0,0 

0*0 

0,0 

0,0 

0*0 OeO 0,0 

-,. 4*00 

0.0 

0*0 

0*0 

0*0 

0,0 

0*0 

0*0 

0*0 

0,0 

0,0 . -. 0,0 -. 0 , 0 .-^ 

s*oo 

0*0 

0*0 

0,0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0, 0 0*0 0, 0 

NORMFLUX = 

0«0 

0«0 

0,0 

0,0 

0,0 

0,0 

0*0 

0*0 

0*0 

0,0 0*0 0, 0 

ENERGY 

L - e A N 

IDS i M 

A G N E T 

I c s 

H E L L 

P A R A M 

E T E R 

I N e 

A R T H 

RADII ) L-BAN 

LEVELS 

43 * 4 - 3* 64 

43 « 6 - 3 * S 4 

♦ 3 * 8 - 4*04 

44 , 0 - 4,24 

44 , 2 - 4,44 

44 , 4 - 4*64 

44 * 6 - 4*84 

44 * 8 - 5 o 04 

45 * 0 - 5*24 

4 5 * 2 - 5*-44 45 * 4^*64 45 , 6^5 

XMEV ) 

• 0 

0*0 

0«0 

0,0 

0*0 

0*0 

0*0 

0 , 0 

0*0 

0*0 

0*0 0,0 0,0 

• 500 

0*0 

0*0 

0,0 

0*0 

0,0 

0*0 

0,0 

0*0 

0,0 

0,0 . 0,0 - O * 0 - - 

1*00 

0«0 

0*0 

0,0 

0*0 

0,0 

0*0 

0,0 

0*0 

0,0 

0*0 0,0 0*0 

1*50 

0«0 

0*0 

0*0 

0,0 

0,0 

0*0 

0,0 

0*0 

0,0 

0*0 0*0 0,0 .. 

2*00 

0*0 

0*0 

0,0 

0*0 

0*0 

0*0 

0*0 

0*0 

0,0 

0,0 0,0 0*0 


0*0 

0 « 0 . 

0,0 

0*0 

0*0 

0*0 

0,0 

0,0 

0*0 

0,0 0*0 - , - 0,0 - 

3*00 

0«0 

0*0 

0,0 

0*0 

0*0 

0*0 

0,0 

0*0 

0*0 

0,0 0*0 0,0 

4 « 00 

0*0 

0*0 

0*0 

0,0 

0,0 

0*0 

0,0 

0,0 

0,0 

0,0 , 0,0 0 * 0 - 

5.00 

0«0 

0«0 

0,0 

0,0 

0*0 

0,0 

0,0 

0*0 

0,0 

0*0 0*0 0*0 

NORMFLUX ^ 

0*0 

Q «0 

0*0 

0*0 

0*0 

0*0 

0,0 

0*0 

0*0 

0,0 0,0 0,0 

ENERGY 

L - B A N 

D S i M 

A G N E T 

I c s 

HELL 

P A R A M 

E T e R 

1 N E 

A P T H 

RADII ) L^SANl 

LEVELS 

>< MEV ) 

* 5 • B — 6*04 

4 6 . 0-6 *2 4 

46 * 2 - 6 * 44 

46 , 4 - 6,64 

46 , 6 ^ 6 * 6 * 

46 * 6 - 7,04 

47 , 0 - 7*24 

47 , 2 - 7,44 

♦ 7 , 4 - 7,64 

47 , 6 ^ 7*84 47 * 8 - 8*04 48 * 0-0 

• 0 

0«0 

0*0 

0*0 

0,0 

0,0 

o*.o 

1 , 83 E 01 

0,0 

0,0 

0*0 0,0 0*0 

• 500 

0»0 

0 . 0 

0,0 

0,0 

0*0 

OoO 

L * 00 E 00 

0,0 

0*0 

0,0 0,0 0,0 

1*00 

0*0 

0,0 

0*0 

0,0 

0*0 

0*0 

l , 53 F - 0 l 

0*0 

0,0 

0,0 0,0 0,0 

U 50 

OoO 

0,0 

0*0 

0,0 

0,0 

0*0 

3 * 32 E -02 

0*0 

0*0 

0,0 0*0 . - 0*0 • 

2*00 

0*0 

0 « 0 

0,0 

0,0 

0*0 

0,0 

7,18E-03 

0*0 

0,0 

0,0 0,0 0*0 

2»5Q 

0*0 

0*0 

0,0 

0,0 

0,0 

0*0 

l*52£-03 

0,0 

0*0 

0,0 0*0 -0*0,- 

3*00 

OoO 

0,0 

0*0 

0,0 

0*0 

0*0 

3*12£-04 

0,0 

C,0 

0,0 0*0 0,0 

4«00 

OoO 

0,0 

0,0 

0,0 

0,0 

0,0 

0, 0 

0*0 

0,0 

0,0 . 0.* 0 -0,0. 

5«00 

OoO 

0« 0 

0,0 

0, 0 

0*0 

0,0 

0* 0 

0,0 

0,0 

0,0 0*0 0,0 

NORM FLU X« 

0*0 

0,0 

0*0 

0,0 

0*0 

0*0 

l*70E 11 

0*0 

c,o 

0,0 0,0 0,0 



****** '^*^*^**m* 

** ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS; VETTES APS* APS* APT; AE4. AES* FOR SOLAR MAXIMUM **** UNIFLX OF 1973 ♦♦ 

**u,£J-ECTjiaN_ELUXES. EXPONENTIALLY DEC AYED.TD 1970^ 0 WITH LIFETIMES: E*G, STASSIi^DPOULOStP^-VEa^AR lU 4* CUTOFF _ TI MESi-- — *4 l^ 

** magnetic coordinates B ANC L computed by INVARA OF 1972 WITH ALLMAG. MODEL 41 CAINSSWEENEY 120-TERM POGO 3/69 * TIME= 1975*5 ♦♦ 

W 4 .VEHICLE : ATS-F^t^lQl 44, INCL1NATIQN= OOEG 44 PER IGEe=.2£M^^ ** APOGEE^ 35663KM ,4* S/L-^ -ORB rT JTAPE^ TQ7407LAi^ gER 1110^ - 24* OOP 44^ 

******************Tt********* 4* ************************************************ *****^** ************** ******************************** 

.44 444444*44444*444444*44444 LOW ENERGY PROTONS 4 *44 *44 *4*4* 44 ** *4*444-4*4 *44 ,, 

*4 SPECTRAL DISTRIBUTION : NORMALli^EO BY FLUX OF ENERGY GREATER THAN *100 MEV 4* 

.4* 4* *4 4* 44*4 *4*4 ♦*4***4 *4*4**4*4*4444444 4*4**4*4*444*44*4444444444 *444 4444444 444 — 


ENERGY L-BANDS (MAGNETIC SHELL 

— LEVELS .4 1*0^1 • 24-4 X*2=- 1 •** *1 « A-1* 6* 41*6r'l« a* 4 1* 8^2* 04 

>{MEVI 


• too 

0« 0 


0*0 

OmO 

0*0 

0*0 

*500 . 

0*0 . 

. ... 

-0*0.. 

0*0. 

0*0, 

0*0 - 

• 900 

0*0 


0*0 

0*0 

0*0 

0,0 

. a#io - 

0*0. 


0*0 

0*0 

0*0 

0*0 

1*50 

0«0 


0*0 

0«0 

0*0 

0*0 

2*p0 

0*0 


0.0 

- 0,0 

. 0*0 

0*0 

2«50 

0*0 


0*0 

0,0 

0.0 

0*0 

3*0 0 

, 0*0 . 


0*{L 

0*0... . 

0*0 . 

0*0 

3*50 

0*0 


0*0 

0,0 

0«0 

0*0 

NO«MFLUX= 

0«0 


0«0 

0*0 

0*0 

0*0 

ENERGY 

L - a 

A N 

0 s 

( M A G N 

E T I C S 

1 

m 

r 

LEVELS 

43*4^3*64 

4 3« 6-^3 *34 43 *3-4* 04 *4,0-4,24 

44,2- 

>IM£VI 







• 100 

0,0 


C,0 

0,0 

0*0 

0*0 

. •jSOO . 

0«0 . 


o*.o . 

_ 0*0 . 

0*0 

0«0 

• 900 

0*0 


0,0 

0«0 

0*0 

0*0 

1*10. 

-^.0*0^- 


O.O.. 

„.0.*0_..„ 

0,0 

0*0 

1*50 

0*0 


OmO 

0*0 

0*0 

0*0 

2*iI0 . - 

o*.o. _ 


OmO 

— 0*0 

0*0 

0«0 

2»50 

0*0 


a*o 

0,0 

0*0 

0,0 

3*00 

0*0 


0*0 

0*0 

0*0 

0,0 

3*50 

0*0 


0,0 

0,0 

0*0 

0,0 

nprmflux= 

0^0 


0«0 

0*0 

OmO 

0*0 

ENERGY 

L - B 

A N 

0 s 

i M A G N 

E T 1 C S 

I 

m 

r 

,_L£VELS_^ 

♦_5*8-6* 04 

46*0- 

6*24_. 4_6«2-6* 44 46* 4-6* 64 

♦ 6*6-^ 

>IMEVI 







• 100 

0*0 


0*0 

0^0 

0,0 

0*0 

.-•50.0 

. 0* 0_ 


OmQ 

O.mO 

0*0 

0*0 

• 900 

0*0 


0*0 

0*0 

0*0 

0*0 

. l.tO. - 

0«0 


0*0 - 

.. 0,0 

0*0 

0*0 

1*50 

0.0 


0#0 

OmO 

0#0 

0,0 

2#00_ 

OmQ 


0*0.. 

0«Q . 

0.0 

0*0 

2#50 

0«0 


0*0 

<>•0 

0*0 

0,0 

3*00 . , 

0«0 


0* 0 

_ _ 0*0 

0*0 

0*0 

3*50 

OmO 


0*0 

0*0 

0*0 

0*0 

NORNFLUXs 

0*0 


0*0 

0^0 

0,0 

o 

• 

o 


PARAMETER IN EARTH RAOIII L- 

♦ 2#0^2*2* 42*2-2* 44. *2*A-^2*-64 42*6-2.8*^ * 2*4^-3*0*-4^0-3«^ 


BANDS 


0*0 

6*0, 

0*0 
0*0 .. 

0.0 
0*0— . 

0*0 

0,0 

0*0 
0*0 ; 

0*0 

9*^ 

0*0 

. . - 0*0 

0*0 

OmO 

0*0 

0*0 

0,0 

0*0 

0,0 

0*0 

0*0 

0*0 

0*0 - 

- 0*0^- 

_.o,o 

0*0^——^ 

0*0 

0*0 

0,0 

0,0 

0*0 

0*0 

0«0 

0*0 

0*0 

0,0 

0*0 - 

...0*0 

. -.0*0- 

0,0 

0,0 

0*0 

0,0 

0,0 

0,0 

0,0 

0*0 

0*0 

0*0 

.... 0*0x. 

0^0 - 

0*0 

0*0 


0*0 

0*0 

0*0 

0,0 

0*0 

0*0 

0*0 

0« 0 

o 

• ■ 

o 

0,0 

0,0 

0*0 

0*0 

0.0 

P A 

R A M e T E R 

1 N 

EARTH 

RADI 

11 - L 

-BANDS 

44,4- 

•4,64 44,6-4,84 

44,a--5* 

04 45*0-5*24.- 

-45*2-*5*A4. 

j4S*4«&*4 

>4 45,6«8,84 


0*0 

0*0 

0*0 

0*0 

0*0 

o 

• 

o 

0*0 

0*0 

0*0 

0*0 . 

.. . 0,0 

. 0 * 0 ... 

flt *0 ~ 

.— _ . 0 *^ . 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

o 

• 

o 

0 * 0 

0*0 

0*0 . 

0*0 

0 * 0 . 

0 , 0 - 


OmO 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

OmQ 

0*0 

0,0 . 

0*0 

. 0 , 0 . 

- 0 -* O . 

6 * 0 -^^ 

OmO 

OmO 

0,0 

0*0 

0,0 

0*0 

0*0 

OmO 

OmO 

0,0 

0,0 . . 

. 0*0 - . 

.. .. - 0 , 0 - 

— 0 * 0 - 

0,0 

o 

• 

o 

o 

• 

o 

0*0 

0*0 

0*0 

0*0 

O 

• 

o 

o 

• 

o 

o 

* 

o 

0*0 

0*0 

0*0 

0*0 


PARAMETER 
46*8-7*04 47*0-7*24 


IN EARTH RADII 
47*2-7* 4* 47,4-7*6* . 4.7* 6^ 7*^8* ^7h 


y L-BANDS 


1*00E 00 

OmO 

0*0 

0*0 

0,0 

0,0 

o 

• 

o 

4,01E-02 

0*0 

0«0 

0*0 

0*0 

-0*0 

6*0 

1.61E-03 

0*0 

0,0 

o 

• 

o 

0*0 

0,0 

0*0 

3*22E-04 

0*0 

0,0 

0*0 

. -0*0 .. 

. . 

. -0*0 

l,29E-0S 

0*0 

0*0 

0,0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 - 

0*0 - - 

0*0- . 

0*0 ■ 

0*0 

0*0 

0,0 

0,0 

0,0 

0*0 

0*0 

0*0 

0*0 

0,0 

0.0 _ 

^0*0 

.0*0 

0*0- 

0*0 

0,0 

0*0 

0,0 

0,0 

0,0 

0*0 

5*81E 10 

0*0 

o 

• 

o 

: o 

• 

o 

0*0 

0.0 

o 

• 

o 



*♦ 0R81TA1- FLUX STUDY WITH CCMPGSITE PARTICLE ENVIRONMENTS: VETTES APS* AP6» AP7 ; AE4* AE5* FOR SOLAR MAXIMUM UNIFLX OF 1973 #4 

ELE CT R O N F L UX E S E XPONENTS ALLY, JD.ECAY£D^-TQ^a 7.0^ 0 WITH LIF["TIMES; E*G# STAS S INDPOULO SCP* VERZ ARIU ♦♦ CUTOFF Tl^^CSt. . 

♦♦ MAGNETIC COORDINATES 8 ANC L COMPUTED BY IN VARA OF 1972 WITH ALLMAG* MODEL 4: CAlNtSWEENEY 120- TERM POGO a/69 ♦ TIMEs= 1975*5 »♦ 
/ITS-F < . I NCLIJ4AT1DN= OOEG PER IGEE-3S663KM ★* APQGEE= 3Sa63KH »♦ B/L ORBIT TAPE : -707407 PER 100^ 24*00 0- -A* 

*W*****^^^^^0^t^_i^*^^**1^**m*m1^** ELECTRONS ♦♦♦♦♦♦♦*>*^#*A<x*3#**^*****#*** . 

♦♦ SPECTRAL DISTRIBUTION i NORMALIZED BY FLUX OF ENERGY GREATER THAN *500 MEV ♦♦ 

^*4J|«;A4A»A4-*AtiMA*AAAA*A4-44*AJ|e*4*»4«:*««;***)^»4i4^W4c49r4««4*44(4»W««4444i4444 4 44444*-«4itic*; . . . . 


ENERGY 


MMEVI 


L - B A N O S 


IMACNETIC 


SHELL 


• 0 

0 * 0 

0*0 

0*0 

0*0 

0*0 

0*0 

.son 

_ Q *.0 

- 0 * 0 .. . 

0,0 

0*0 

0 * 0 

0*0 

1*00 

0*0 

0*0 

OoO 

0*0 

0*0 

0*0 

-- i^aa 

.^.Q«.Q 

0 * 0 . . 

. 0*0 

0*0 

0*0 

0*0 

2*90 

0*0 

0*0 

0*0 

0*0 

0*0 

0 * 0 

. 2 L*J 5 J 0 

0 *..Q 

0*0 _ 

0 *Q. 

0*0 

0*0 

0*0 

3*00 

0 

• 

0 

0*0 

0*0 

0*0 

0*0 

0*0 

4.00 

o*.a. 

0 *.D 

Q.*Q 

a*o 

0*0 

0*0 

5*00 

0*0 

0*0 

0*0 

0*0 

0*0 

OmO 

NORMFLUXa 

0*0 

0*0 

0*0 

0*0 

0 

• 

0 

0 

• 

0 


PARAMETER 


OmO 
0*0 
0*0 
0*0 
0*0 
0*0 
0*0 
0 * 0 
0*0 

0*0 


! N 

EARTH 

R A 

Dill t - 

BANDS 

‘2*4^2* 

64 42*6^2*84. 

42*8^3 

♦ 0 4.J43*0^a*24 

A3,2^3*44 

0*0 

0*0 

0*0 

0*0 

0* 0 

0*0 

0*0 

0*0 

0*0 

- 0*0.. 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0-. 

0*0 . 

. . o.*o 

0*0 

0*0 

0*0 

D 0 0 

OoO 

0*0 

0*0 

0*0 _ 

0.0 

0*0 - 

0*0 

0*0 

0*0 

0*0 

Oo 0 

0.0 

0*0 

0*0 . 

. , , G.O-. .. 

OoO 

0*0 

0*0 

0*0 

0*0 

OoO 

0*0 

0*0 

0*0 

0*0 

0* 0 


ENERGY 

-4EVELS, 

><MEV> 


BANDS 


CMAGNETIC 


SHELL 


PARAMETER 


I N 


EARTH 


R A D I 1 I 


BANDS 


» 3*65L3^A-.A3<a::Uu*0* 44»0Tr4*2» 44*2-4*44 44*4-4#64 44*6-4*84 44*8-5*04 45*0-5*24 4 5*2-5* 44 4 5* 4-5. 64- 45 * 6-5* 84 


*0 

0*0 

0*0 

0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

0*0 



o*.o. . 

0 * 0 . „ - 

. . 0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

1*00 

0*0 

0*0 

0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

l.SO 

Omd 

0*0 

... „ 0 .* j 0 . . 


0*0 

0 * 0 

0 * 0 

0 * 0 

0*0 

0*0 

0 # 0 

2*00 

0*0 

0*0 

0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

^. 5 Q 

Q. 0 

0 . Q 

0*0 


0 * 0 

0*0 

0*0 

0*0 

0 * 0 

0*0 

0*0 

OmO 

3*00 

0*0 

0*0 

0*0 


0*0 

0*0 

0*0 

0*0 


.- 4 *QQ. 

5*00 


O* <L- 
0*0 


NORMFLUX^ 

0*0 

ENERGY 

L - B 

l-gVFL S 

4F.A->6. 

XMEVf 

*0 

0*0 

.^np 

0*0 

1*00 

0*0 

1.50 

Q« 0^ 

2*00 

0*0 

2 . so 

^0* 0 

3*00 

0*0 

- 4*00 . 

0*0 

5*00 

0*0 

NORMFLUX= 

0*0 


.. 0«0 
0 * 0 


0*0 


0*0 

0*0 


0*0 


0*0 

0*0 


0*0 


(MAGNETIC 


0*0 

0*0 


SHELL 


0*0 

0*0 


0*0 


0.0 

0*0 


0*0 


PARAMETER 


0*0 


I N 


0*0 
0 n 0 


0*0 


0*0 

0 * 0 - 

0.0 

0*0 

0*0 

0*0 

0*0 

0 * 0 - 

0*0 

0*0 


0* 0 
0*0 
0*0 
0*0 
0*0 
0 * 0 . 
0*0 
0*0 
0*0 

0*0 


EARTH 


RADI I ) 


0*0 

0 * 0 - 

0*0 

0*i3 

0 * 0 

..o*o 

0*0 

0*0 -- -- 

0 * 0 

0*0 

L - a A N D S 


46*CHr6.*24 -46«2 -t6*44. 46*4-6*64 46*6-6*84 46*8-7*04 47*0-7*24 47*2-7* 44 *7*4-7*64 4 7*6^7* 8* -47* 6^6* 04 4B*0-^0VR4 * 


0*0 

- 0 * 0 . 

0*0 

0*0 

0*0 

_o*o 

0*0 

0*0 

0*0 

0*0 


0*0 

0 *0. 

0*0 

0*0 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


1*75E 01 
1*00E OC 
l*58E-01 
3*46£-02 
7.58E-03 
l*62E-03 
3*32£-04 
0*0 
0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

OmO 

0*0 


l.dlE II 0*0 


0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


0,0 

0.0 

0*0 

0 * 0 - 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


0*0 
0.0 . 
0.0 
0*0 
0*0 
0*0 
0*0 
O* 0 
0*0 

0*0 


0*0 
0^0 
0*0 
0 * 0 -. 
o* o 
0*0 
0*0 
O* 0 
0 . 0 

0*0 



♦* ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APS. AP6» AP7; AE4, AES. FOR SOLAR MAXIMUM UNIFLX OF 1973 ** 

_jfc*_£L£CT^N-FUiX€S EXPONENTJ-ALLY- OECAYEO- TO 1970*_0 MUM -LTFETTMESl^^G^STA S Sl NOP OULOSLP# Vg R CUTOFF TIMES;- 4* 

«♦ MAGNETIC COORDINATES B AND L COMPUTED BY INVARA OF 1972 WITH ALLMAO. MODEL 4: CAtNSSWHENEY 120- TERM POOO 8/69 ♦ TIME* 1975«5 ♦♦ 
»A VEHIC LE ; AT^-F^XXTOI AA_TNCL I NATIONS? ODEO PER10E£^3Sas3ICM^.«4 APOGEE^ 35S83KM A4 8/L ORBIT TAPE ; TD751 2 ♦♦ PERlOO= 24*000 ♦♦ 

— . _ COW - ENERGY PROTONS A*A4*4*44<la A 


-SFgCTBU M LN -EjERCEMT JOELTA ENeROY W*** _ W jCPJlPQSlte J0RBLT_S^ECXRUM_J>^^^^ EXPOSURE- INDEX :ENERGY >.100MEV 4 


ENERGY 

__>^ERAGEp 

_ AVBlAGED 

_SPECXR«H_ . 

i_NEFpY__ 

^ERAGEO 

AVERAGED 

INTENSITY 

EXPOSURE 

TOTAL 4 OF 

RANGES 

TOTAL FLUX 

TOTAL FLUX 


LEVELS 

INTEG*FLUX 

INT€6*FlUX 

RANGES 

DURATION 

ACCUMULATED 

LMEJU 

-- tf/.CMAA 2/.SEC 

...AyLCM*4 2/DAr 

PER_CENT 

><MEV_>„™. 

J?/C>*4*2/SEC . 

A7CM442/DAY -- . 

2/CM442/SEC 

C HOURS 1 

PARTICLES 

tJP.D-*jS00 

Jt^lOSE 06_ „ 

_9*J54aE_lO 

?6*47l 

*10l)_ „ 

.l.*145E_06 

9 *6.976 X .O _ _ 

EERO FLUX 

0*0 

0*0 

*500- *900 

3*599£ 04 

3.369E 09 

3*404 

*300 

2*152E 05 

1 • 059E 1 0 

l*E0-t*El 

0* 0 

0*0 

• 900'1«10-. 

-_i^l5dE 0.3 

1*001E 06 

0*101. 

*500 

4*042E 04 

3*492£ OS 


0^0 

0*0 

1*10-1*50 

a«585E 02 

2*233E 07 

0*023 

*700 

7*593E 03 

6*560E 06 

l*E2-i*E3 

0*0 

0*0 

l*a 0 =i 2 *Q 0 

. j9*^55E 0Q_ 

:a*169E 05 

0*.001_.. . 

,*900. 

1*424SC..B3 _.. . 

1*232£ .06. - 

1*E3-1*E4 

0*0 

0*0 

2*00-2*50 

0*0 

0*0 

0*0 

1*10 

2*679E 02 

2«3t5£ 07 

1*E4-1*E5 

0*0 

0*0 

- 2^5Qcr3*^ftO_ 

AmJL 

_ 0*0 . , 

. 0*.0 . . 

1*30 _ 

. 5* 033E 01 

4*349E 06 

1*.ES^1*E6 

0*0 

0*0 

3*00-3*50 

0*0 

0* d 

0*0 

1*50 

9*45SE 00 

8*169E 05 

1*E6-1*E7 

23* 800 

9«897E 10 

a^so-nvER 

_OaO._ 

Oa.C . .. 

_ 0*0. 

. ^ 1*75 __ 

_1»1G9E 00 

1*010E-Q5 - 

.-T*£7-OVER 

0*0 

0*0 





2*00 

0*0 

0*0 




TOTAL^ 

.. WT4SE .06- . 

„^897E 10- 

.^100*000^ 

-* -2*25 

0*0 

0*0 

TOTAL 

23*800 

9*e97£ 10 





2* SO 

0*0 

0*0 







. — 

— 

2*75 

-0*0. 

.0*0 

.. ._.. 







3*00 

0*0 

0*0 




— . — .... .... 



— _ . 

._. 

— — 3*-S0.-. 

-.0*0 . 

.0.* 0 .-. . 






♦* ORBITAL <=LUX STUDY 


♦* ORBITAL <=LUX STUDY «ITH CCMPOSITff PARTICLE ENVIRONMENTS: VETTES APS / AP6 • APT I AE4 • AEs7 FOR ^LAR MAXIMUM^iiii^UNlFLX OF lRT3%i 

• • ELECTRON FLUXES EXPONENTIALLY DECAYED TO 1970. 0 FlTH LIFETIMES: E.G. STASSJNOPOULOSSP. ^ H 

** magnetic COORDINATES 0 ANC L COMPUTED BY IN VARA OF 1972 liITH ALLMAG. MODEL At CAINSSWEENEY 120-TERM POGO 0/^69 ♦ T1ME« I97S.S 99 

♦ * VEHICLE : ATS--F OiO> 9* INCL I NAT10N=i ODEG ♦♦ PERI GEE^ 35B63KM »♦ APGGEE= 35B63KM 9* B/L ORBIT TAPE: T07S12 99 PERIOO^ 24.000 99 

999999999999 ELECTRONS 999999999999 

99999 9999999 9999999999999999999999999999999999999 


999999 SPECTRUM IN PERCENT DELTA ENERGY 999999 


999 COMPOSITE ORBIT SPECTRUM 999. 


9 EXPOSURE INDEX {ENERGY >.50 OMEV • 


ENERGY 

AVERAGED 

AVB^AGED 

SPECTRUM 

ENERGY 

AVERAGED 

AVERAGED . 

RANGES 

TOTAL FLUX 

TOTAL 1 

flux 


LEVELS 

INTEG.FLUX 

INTEG.FLUX 

CMHV) 

#/CM992ySEC 

9/CM 992/CAY 

PER CENT 

XMEV > 

9/^CM992^SEC 

9/CM992X0AY 

• 0 -.500 

3.442E 07 

2.S74E 

12 

93.598 

• 0 

3.676E 07 

3.176E 

12 . 

•500-1.00 

I.935E 06 

I. C72S 

11 

5.262 

• 250 

7.S32E 06 

6. 5086 

11 

l.OO-I. SO 

3.227E 05 

2. 78 9E 

1 c 

0.670 

• 500 

2.354E 06 

2.034E 

11. 

1.50-2.0Q 

7.430E 04 

6* 42 OE 

09 

0.202 

.750 

9.9366 05 

6.S64E 

10 

2.00-2.50 

1.737E 04 

1. SOOE 

09 

0.047 

I. 00 

4.193E 05 

3.622E 

10 

2.50-3.00 

3.8B3E 03 

3. 35 5E 

06 

0.011 

1.25 

2.012E 05 

1.738E 

10 

3.00-4.00 

9.719E 02 

8. 398E 

07 

0.003 

l.SO 

9.6S2E 04 

6.340E 

09 

4.00-5.00 

i.assE 00 

l.«0 5£ 

05 

0.000 

1.75 

4.631E 04 

4.0026 

09 

5.00-0VER 

0.0 

0. e 


0.0 

2.00 

2.222E 04 

i.9206 

09 






2.50 

4.857E 03 

4.1976 

06 

total 

3.678E 07 

3. 178E 

12 

100.000 

3.00 

9.738E 02 

6.414E 

07 






3.50 

1.0S9E 02 

9.1506 

06 






4.00 

l.aSBE 00 

1.605E 

05 






4.50 

0.0 

0.0 







S.OO 

0.0 

0.0 



INTENSITY 

RANGES 

9/CM992/SEC 

ZERO FLUX 
l.EO-I.EI 
i.Ei-i.ea 

1. E2-I.E3 

2. E3-I«E4 
1.E4-I.EB 
IftES-I.EO 
1.E6-1.E7 
I.E7-0 VER 

TOTAL 


EXPOSURE 

DURATION 

IHQURSI 

0.0 
0.0 
0. 0 
0.0 
0.0 
0.0 
0«0 

23. 600 
0.0 

23.600 


TOTAL # OF 
ACCUMULATED 

PARTICLES 


0.0 

0.0 

0*0 

0.0 

0*0 

0.0 

0.0 

2.0346 

0.0 


It 


2.034E U 
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•• ORaiTAL FUUK STUDY m ITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APS* AP6* APT; AE4* AES# FOR SOLAR MAXIMUM UNIFlX OF 1973 ♦* 

Ff grTcnw Fi ux gs expo nent 1 i to-LV DECA YED TQ 1970a _Q_-W1 TH . LlFETl ME S; £♦ G« STASS I NOPGULOStP.* VERZAttlU • CUTOFF TIMES; .4#. 

MAGNETIC COORDINATES B ANC L COMPUTED 9Y INVARA OF 1972 MITM ALLMAG# MODEL 4; C A I N^.SME£NEY 120- TERM POGO B/69 * T1ME= 1975,5 »* 
mm WgH lC Lg : A TS-P^ iZ9Sl} ♦.♦.UNCLLNAT^IQN?: _0JDEG A»„J?ERIGEE^35B63KM ♦♦ APOGEE^ 35&63KM ** B/\- ORBIT TAPE: T07257 * PEP IOD= 24^ 000 ■ 

. lom energy protons mmmmmmmmmmmm - ... . 

^ mmmmmmmmmmmmmmtmmmmmmmmmmmmmmmmmmmmmmmrnmmmmmmmmmm 


mmmmm* spectrum in percent A _ENERg>L^*^^ . . composite orbit spectrum **★ ♦ exposure index ; energy >. ioome-v . 


ENERGY 

_Ay.E«AGE0_ 

AV8?A0ED 

SPECTRUM. 

ENERGY 

AVERAGED 

AVERAGED 

INTENS ITY 

EXPOSURE 

. TOT AL.. 4 OF 

RANGES 

TOTAL Flux 

TOTAL FLUX 


LEVELS 

INT£G*FLUX 

INTEG.FLUX 

RANGES 

DURATION 

ACCUMULATED 

/MPVl 

^A/XM*i» 2/ sec 

_,A/ Ot4J*2/CAY — PER CENT- 

XMEV 1 

A/CM442/SEC 

Y/CM**2/DAY 

4/CM4*2ASEC 

(HOURS) 

PARTICLES- - 


5*.397E. .05. _ 

, 4 « e63E . 10 

95«.857 

• 100 

5*630E 05 

4*e65E 

10 

ZERO FL.UX 

0*0 

.0*0 

• 50(>-«900 

2«236E 04 

1«932E 09 

3.972 

• 300 

UI46E 05 

9«902E 

09 

1*E0-1*E1 

0, 0 

OoO 


T»698E. 02 -- 

6«651E 0 7 . - 

0#137 

• SCO 

2»333E 04 

2*016E 

09 

l*EI^2*E2 

- - 0*0 

.. 0.0- 

1«I0-1«50 

I»886E 02 

i,e2 9E or 

0*033 

*700 

4*74flE 03 

4*102E 

08 

i.ez-i.Ea 

0*0 

0*0 

t 

QO 

7* 043E-.- a5 

0*.0D1.- 

•900 

9«665E 02 

d«351£ 

07 

UE3-1.E4 

. 0* 0.* 

o*.o - 

2«DD-^• 50 

0* 0 

0* 0 

0*0 

1*10 

1*96TE 02 

!• 700E 

07 

1*E4-1*E5 

0*0 

0.0 


o^a 

,.0*.C - 

. 0*lQ - . 

1*30 

4*005E 01 

3*460E 

06 

l.ES-l *E6 

2 3* SO 0 

4.S6SE -10 - 

3*00-3« SO 

0«0 

0. 0 

0*0 

1*50 

B«151E 00 

7.043E 

05 

1*F6-1*E7 

0*0 

0.0 



. Q* G 

0*0--- - 

1*75 

1*1 14E 00 

9«629£ 

04- 

l*F7^0VER 

- 0* 0 

-0*0 - 





2*00 

0*0 

0«0 





TOTAI 

S^ASQE OS _ 

865£_J. 0 

--100*0.00 - - 

2*25 

0*0 

0*0 


total 

23.-B00 

4.865E -10 - 





2*50 

0*0 

0*0 









2*75 

0*0 

0«0 


, ..... 







3*00 

0*0 

0»0 







^ 


3*50 

0*0 

0*0 



- 
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♦♦ ORBITAL FLUX STUDY WITH CCMPOSITE PARTICLE ENVIRONMENTS : VFTTES APS, AP6 • AP7 ; AEA , AES* FOR SOLAR MAXIMUM UNtFLX OF 1973 ♦* 

-*■* £*-ECTR0N FLUXES EXPONENT I ALLY DECAYED TO 1970* 0 WITH LIFETIMES: £• G* STASS I NOPOULOStP» VERZAR lU .*♦. CUTOFF. - TlJ^es: . *A_. 

*♦ MAGNETIC COORDINATES B ANC L COMPUTED BY IN VARA OF 1972 hlTH ALLMAG* MODEL A: CAINSSWEENEV 120- TERM POGO 8/69 ♦ TIME= 1975*5 ♦* 

A* VEHICLE : ATS^F 1290) ♦♦ INCLINATION- ODEG ** PERIGEE^: 35863KM AA APOGEE- 35863KM ** B/L ORBIT TARE t T07.257 IQDjk^A^^O . 

ELECTRONS 


SPECTRUM IN PERCENT DELTA ENERGY *** COMPOSITE ORBIT SPECTRUM ♦♦♦ ♦ EXPOSURE iNDEXtENERGY >.50QlME:V ♦. 


ENERGY 

AVERAGED 

AVERAGED 

SPECTRUM 

ENERGY 

AVERAGED 

AVERAGED 

.INTENSITY 

EXPOSURE . 

. TOTAL A -OF „ 

RANGES 

TOTAL 

FLUX 

TOTAL 

FLUX 


LEVELS 

INTEG* 

FLUX 

INTEG*! 

FLUX 

RANGES 

DURATION 

ACCUMULATED 

IMEV 1 

#/CM4*2/Sec 

«/ CM *42/ CAY 

PER CENT 

XMEV) 

Jf/CM^*2/StC 

ilf/CM»*2/0AY 

#/CM4«2/SEC 

< HOURS ) 

PARTICLES. 

• 0 -*500 

3*402E 

07 

2. 940E 

12 

94*546 

• 0 

3*598E 

07 

3*109E 

12 

ZERO . FLUX 

- 0.0 . 

0*0. 

• SOO'-l#OD 

U662E 

06 

1* 436E 

1 1 

4*618 

• 250 

6*604E 

06 

5#706E 

1 1 

l.EO-l,El 

0* 0 

0* 0 

1 *op— 1 • so 

2*357E 

05 

2* C37S 

1 0 

0«6S5 

*500 

l*963E 

06 

1 *696E 

11 

l*t.l-l*F2 - 

0*0 

0*0 

1«50-2«00 

5* 1 OOE 

04 

4* A07E 

09 

0*142 

• 750 

7*683E 

05 

6.639E 

1 0 

1*E2-1 *E3 

0* 0 

0*0 

2 *00- 2 *50 

1*1 lOE 

04 

9* 59 OE 

oa 

0*031 

1*00 

3*008E 

05 

2*599E 

10 

1*E3-1*E4 

0*0 

. 0* 0- .. 

2*50-3*00 

2*373E 

03 

2* OSCE 

08 

0*007 

1*25 

l*399E 

05 

X*209E 

10 

1*E4-1*F6 

0*0 

0*0 

3 *.00' 4*00 

6«I32E 

02 

S* 29 8E 

07. 

0*002 

1*50 

6«509E 

04 

5*624E 

09 

l*E5-l*E6 

0*0-. . 

0*0 

4*00— S* 00 

0*0 


0*0 


0*0 

1*75 

3*028E 

04 

2*616E 

09 

l*E6-l*F7 

23* BOO 

1*696E It 

5*00-OV€R 

0*0 


0* 0 


0*0 

2*00 

1 *409E 

04 

i • 2 1 7E 

09 

- i*E 7-OVER 

. .0* 0 

0*0 - 







2*50 

2*986E 

03 

2*580E 

08 




TOTAL 

3*59BE 

07 

3* 10 9E 

12 

100*000 

3.00 

6* 1 32E 

02 

S*298E 

07 

TOTAL 

23.B00 

4*696E-41 







3*50 

5*784E 

01 

4*997E 

06 










4*00 

0*0 


0*0 











4.50 

0.0 


0*0 











5*00 

0*0 


0*0 



— 
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ORBITAL FLUX STUDV <*1TH CCMPOSITg PARTICLE ENVIRONMENTS*. VETTES AP5. AP6. AP75 AE4, AES. FOR SOLAR MAXIMUM UNIFLX OF t073 

**^-eL.eCTRON FLUXES eXPaNeNT-1-A.L V OFCA VEO TO— 1 970* 0 WITH LIFETI MES I • C*G* STASS JNOPOULOS&P*-VER2Amu- --GUTOFF^-T*l-MES^* tt 

*• MAGNETIC COOROINATES 0 ANC L COMPUTEO BV INVARA OF 1972 MI TH ALLMA6. MOOEC, 41 CAIWSMESNEV 120-TERM POCO S/'GO • TIME= 197S.S 4* 
** VEHICLE- 4 ATS~r <310. *4 INCLINATION* OOgG *4 PERI GEE*35863XM- *• APOGEE*. 36eS3KM 4* -»y. ^ ** 

- • - - ENERGy PROTONS *♦♦♦♦♦**♦*♦* 


>-i-e o «--a A *o oo ♦ = > 


SPECTRUM IN PERCENT. CELTA^ Energy 


♦ COMPOSITE ORaZT SPECTRUM »♦* *. EXPOSUIIE- 4NOEX^€H€RCy->*4-OOME V— * 


ENEBOy - . 

AVERAGED 

AVERAGED 

SPECTRUM 

ENERGY 

RANGES 

TOTAL flux 

TOTAL FLUX 


LEVELS 

4M£V> 

#/CM<t*2/$EC 

A/ 04 4*2/’ DAY- 

PER CENT 

>iMEV) 

# 100-*S00 

6*449E 05 

5*£72S 10 

9 5«98d 

*100 

•500-«900 

2*587E 04 

2«236E 09 

3*051 

• 300 

«9oo-a*io 

8«64aE 02 

7*472£ 0 7 

0*129 

• 500 

1* 10-1 • 50 

2*079E 02 

1.796E 07 

0*031 

• 700 

1*50-S*00 

8«6S9E 00 

7# S08E- 05 

- 0*001 

• 900 

2 »oo-a«so 

0«0 

o« c 

0*0 

1*10 

2*50^3*00 

0.0 

-0*c- .- . 

- .0*0- 

1.30 

3«00-3* SO 

0« 0 

0*0 

0*0 

1*50 

3*50^ OVER 

0*0 

0*0 

0*0 

1*75 

2»00 

TOTAL 

6«719E OS 

5*e05£ lO 

100*000 

2*25 

2«S0 

2*75 

3*00 

3*50 


AVERAGED 

AVERAGED 

INTENSITY 

-EXPOSURE 

- TO TAL* AL-OP_ 

INTEG.FLUX 

1NTEG*FLUX 

RANGES 

DURATION 

ACCUMULATED 

A/CM44 2/SEC 

«/CM442>roAy 

- — #/CM44 2/SEC - 

-4HOURS-> 

-PARTtCLFS** 

5* 7 1 9E 

05 

5*S05E-10 - 

- -ZERO F^LUX 

0*0 

— 0*0 - 

1*346E 

05 

1*163E 10 

1*£0-UE1 

0* 0 

0«0 

2*696E 

04 ~ 

2*329E 09- 

2*E1-Ue2 

— 0*-0 

-0*0 

5*399E 

03 

4*665£ 08 

1.E2-1.E3 

0*0 

0*0 

1*O01E 

03 

9*343£ 07- ; 

• 1*E'3— 1*E4- — 

0« 0 

-“0*-0 

2*166E 

02 

1.871E 07 

l*E4-i*E5 

0*0 

0*0 

4«330E 

oi 

3*748E 05 

l*E5-l«ES 

- 

- -5*806E -lO— 

d*6S9E 

00 

7*508E 05 

1*E6-1*E7 

0*0 

0*0 

1*1 64€ 

00 

l*006E 05 - 

l*H7H3VER 

— .0*0 

——0*0“ — - 

0*0 


0*0 




0*0 


0*0 - 

"TOTAL 

23*800 &«005&-10— 

0*0 


0«0 




0*0 


0*0 





0*0 


0*0 




0*0 


0*0 

- . ■ 



. 



W 

*«i»»*«*«««**«*«*««*«**«***«« ****** *******•***♦*•♦•*•**♦*•*******♦***♦*****♦*♦*♦♦♦*«*♦♦*****♦*******'*'’**♦*’'■*♦**♦*•***’*'*’'•*'*'****•****** 

*• ORBITAL FLUX STUDY YITH CCMPOSITE PARTICLE ENVIRONMENTS: VETTES APS. APS, APT; AEA. AES, FOR SOLAR MAXIMUM UNIFLX OF 1973 ** 

PI pj^TPD Kf exponent I JILL Y DECAYED TO 1970# 0 WITH LIFETIMES; £« G* STASSI NOPOULOStP# VER 2 AR I U CUTOFF 

mi MAGNETIC COORDINATES 9 ANC L COMPUTED BY INVARA OF 1972 mlTH ALLMAGf MODEL 4; CAIN&S WEENEY 120-tERM POGO B/69 T TI«E= 1 975# 5 
*«-VEHlCLE~: ATS-'F <310) ♦♦ INCLINATION^ ODEG mm PERI GE£^35863KM *♦ APOGEE^: 35863KM mm 9/L ORBIT TAPE; T07407 *4^^ PER I OD=J 24# OOO mm 

mmm*mmmmmmmmmmmmmmmmmm**mmm* immmmm*mm*mm*mmm**mmmm*m**mmmm***m*****mmm*mmmmmmmm**mmmmm**mmmmm*******m*m******m*mmmmmmmmmmmmmm*m*mmmm, 

mmmmmmmmmmm* electrons mm*****mmmmm ....... 

^mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmrnmmmmmmmmm 


SPEC t RUM IN PERCENT XELTA ENERGY ♦♦#»♦<« 


COMPOSITE ORBIT SPECTRUM ^mm 


m EXPOSURE 1nDEX:EN£RGY >»500MEV ♦ 


.,_ENERfir„ 

AVERAGED 

AVCRAGEO 

SPECTRUM 

RANGES 

total flux 

TOTAL FLUX 




4»/CM*42/SEC 

CM 44 2/0 AY 

PER CENT 

^#600. 

3#458E 07 

2#9SaE 

12 

94*293 

•900-J#00 

1#762£ 06 

1# S22E 

1 1 

4«805 


2#59AE OS 

2# 233E 

1 0 

0«70S 

1«50-2#00 

S«659E 04 

4# £90E 

09 

0«1S4 

d^^2*50 * 

04 

1 * 4796 

09 

D«034 

a#50-3#00 

2*69 IE 03 

2« Z2SE 

oe 

0.007 


6#939E 02 

S#995£ 

07 

0«002 

4#00-5#00 

0#0 

0# 0 


0#0 

-5*ao-av€»™ 

0*0 

0# € 


0#0 



3«.6G7£ 07 

3# 169E 

12 

lOO.OOO 


ENERGY 

AVERAGED 

AVERAGED 

intensity 

EXPOSURE 

TOTAL 4 OF 

levels 

INT£G*FLUX 

INTEG* Flux 

RANGES 

DURATION 

accumulated 

XMEVI 

/CM *4 2 / sec 

A/CM442/DAY 

A/CM442/SEC 

(HOURS 1 

PART I CL ES- • 

• 0 

3#667E 

07 

3.169E 

12 

j:EPO flux - 

OoO 

.0,0 *- 

• 250 

6.895E 

06 

5.9S7E 

1 1 

l.EO-l.El 

0# 0 

OpO 

• 500 

2.093E 

06 

l*a06E 

U 

I.£l-Wr2 

0*0 

- OpO - 

♦ 750 

8*322£ 

06 

7. 190E 

10 

1.E2-1 «£3 

0.0 

OpQ 

1«00 

3.309E 

05 

2*859E 

10 

1.E3-I.E4- 

0# 0 

OpO 

t«2S 

l»54dE 

05 

1 • 338E 

10 

I.E4-1.E5 

0.0 

0*0 

1*50 

7*246£ 

04 

6«26ie 

09 

1«E5-1*E6 

- OpO 

0,0 

1#75 

3*39ie 

04 

2.930E 

09 

1.E6-1 #E7 

23« eoo 

U&08E 11 

2.00 

l.SBTE 

04 

1.371E 

09 

I.E7-OVER - 

o. o 

0*0 - 

2«5C 

3# 3BSE 

03 

2.925E 

08 




3m 00 

6.9396 

02 

5.995E 

07 

TOTAL 

2 3.800 

U806E ll ' ' 

3*50 

6*691E 

01 

5.781E 

06 




4.00 

OmO 


0*0 





4*60 

0.0 


0*0 





S#00 
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OmO 
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table 


ATS^F C110> 
circular 

inclimtxon; o oeg 

PERI^E: 35663 KH 
APOGSi 35663 KM 

oecAv date; t«70* o# 

**** EXPOSURE ANALYSIS ♦♦♦♦ 


PERCENT QE TOTAL LIFE- 
TIME SPENT IN FLUX-FREE 
REGIONS^ OF SPACE : 

PERCENT CMF TOTAL LlFC- 
TlJffi SPENT IN HIGH- 
INTENSITY REGIONS^ OF 
VAN ALLEN BELTS : 

PERCENT OF TOTAL DAILY 
FLUX ACCUMULATED IN 
HIGH-INTENSITY REGIONS: 


* <1 PARTI CLE/CMAA^/ SEC 

♦ >l4£5 EL/CMAA2/SEC OR l»E3 PR^CMAA2/$EC 


PRDTONS-LOW PROTONS-HIGH ELECTRONS 
<E>«100MEV) (E>5«00MEV> iE>*500MEVI 


0«0 X 100.00 X O.C X 


200»00 X 0«0 X 10C«00 X 


lOOvOO X OmO X 100.00 X 


TABLE 


ATS-r 


CIRCULAR 


inclination: o deg 


perigee: 3SS63 KM 


APOGEE: 35663 KM 


DECAY date: 1970* Om 


A PERCENT OF TOTAL LIFETIME SPENT INSIDE AND A 
A OUTSIDE THE TR APPED-PARTl CLE RADIATION BELT A 


INNER ZONE -TI-A ; 


(1*0 < L < 2.8) 


OUTER ZONE -TO- 


R9*I7 X 


(2*0 < L < 11.01 


EXTERNAL -TE- 


(L > IJ.O) 


100*00 X 


ATIME IN INNER ZONE MAY BE SUBDIVIDED AS FOLLOXS: 


OUTSIDE TRAPPING REGION S 


(1*0 < L < 1*1> 


INSIDE TRAPPING REGION : 


U •! < L < 2.61 



TABLE 


(290J 

CIRCULAR 

inclination: o deg 

PERI GEE: 35863 KM 
apogee: 35863 KM 

DECAY date: 1970* 0* 

EXPOSURE ANALYSIS *♦♦♦ 

PPC>TONS-"LQW PROTONS-HIGH ELECTRONS 
iE>*lOOMEV> <E>S*0OM£V) IE>*500MEV| 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN FLUX-FREE 

REGIONS* OF SPACE : 0*0 X 100.00 X 0.0 % 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN high- 
intensity RCGIPNS^^ OF 

VAN ALLEN BELTS 5 lOO.OO % 0*0 X 100*00 % 

PERCENT OF TOTAL CAILV 
FLUX ACCUMULATED IN 

HIGH-INTENSITV REGIONS: 100*00 X 0*0 X 100.00 % 


♦ <1 PARTICLE/CM**2/SEC 

♦ >1*E5 EL/CM** 2/SEC OR 1*E3 PR/CM**2/SEC 


-TAeLE 


/6 

AlS-r. {290}. 

CIRCULAR 

inclination: .odeg . .. 

perigee: 35863 km 

apogee: 35863 KM . .. 

DECAY DATE: 1970* 0* -- 

♦ PERCENT CF TOTAL LIFETIME SPENT INSIDE AND * 

♦ OUTSIDE THE TR APPED-PART I CLE - R AOI A T I ON . BELT * 

INNER ZONE -TI-* : 0*0 X 

(1 .0 < L < 2*0 > 

OUTER ZONE -TO- : 99* IT % 

<2*8 < L < 1 1.0) 

EXTERNAL -TE- I 0.-83 % 

(L > 11*01 

TOTAL : 100*00 % 

♦ TIME IN INNER ZONE MAY 8E SUBDIVIDED AS FOLLOWS: 

OUTSIDE TRAPPING REGION : 0*0 X 

n .0 < L < 1.11 

INSIDE TRAPPING PfGlON : 0.0 X 


<1*1 < L < 2.8 ) 



TABLE 


ATS-P <310> 

CIRCULAR 

4 ncL I MTl ON I -0 . OEG 

- ^ P ER I CEE : kn 

- * apogee:- 356^3 KH 

- DECAY date:- 19T0* 0*- 

- ^ ♦♦♦♦ EXPOSURE ANALYSIS ♦♦♦*.. 

Pft3TONS-LOtt PROTONS-HIGH ELECTRONS 

• - - Ce>*XQ0MEy> ....IE>S»0 0M£V) (e>»SOOMEV> 

PERCENT OF TOTAL LIFE- 
TIME SPENT IN FLUX-FREE 

AEQIONSF OF SPACE : 0*0 X 100%00 % 0#0 X 

.. PERCENT OF TOTAL LIFE- 

TIME.. SPENT..- I GH- 

XNXEMS ITY-REGl 0NS4. OF. 

VAN - ALLEN— BELTS- 5 100*00 X 0*0 - X 100*00 X 

PERCENT OF TOTAL CAILY ^ 

FLUX ACCUMULATED IN 

HIGH-INTENSITY REGIONS: 100*00 X 0*0 % 100*00 X 




* <1 PARTICLE/'CMM‘2>'SEC 

♦ >l#E5 EL/CMFF^ySEC OR l*E3 Pft/CMFAE/SEC 


ATS-r <310) 
CIRCULAR 

inclination: o oeg 

perigee: 36863 KM 
APOGEE: 35863 KM 

DECAY date: 1970» 0* 


♦ PERCENT OF TOTAL LIFETIME SPENT IN SIDE AND- * 

♦ OUTSIDE THE TRAPPEO--PARTICLE PAOIATION BELT ♦ - 

INNER ZONE -Tt-A : O^ 0 % 

U*a < L < 2,8) . 

OUTER ZONE -TO- : 99*17 X 

(2*0 < L < I 1*0> 

EXTERNAL -TE- ,t 0* 83 X . ... 

(L > 11*0) _ 

total ; 100*00 x 

♦TIME IN INNER ZONE MAY BE SUBDIVIDED AS FOLLOWS! 

OUTSIDE TRAPPING REGION : 0*0 X 

C1*0 < L < I #l > 

- ...INSIDE TRAPPING REGION 0*0 X-... - 

L < . 2«S) . .. 




TABLE ARRANGEMENT 


Coraputer Produced Output Tables for Orbital Flux Integrations. 
Standard Production Runs with UNIFLUX Prograa. 



Figure 1 t Set of tables produced for every trajectozy considered In a 
trapped particle radiation study* 



PLOT ARRANGEMENT 


Plot 4 


Consputor Produced Plots for Orbital Flux Integrations. 
Standard Production Runs with UNIFLOX Program. 



Figure S 


Set of plots produced for ©vary trajectory considered in a 
trapped particle radiation study. 


♦ o.a, povsnNMiNi rm^riNG ofFJcs; n/c/w-j 



J (E>.100MEV) (PR0T0NS/50CH/SEC) MftRKED GRfiPH IS PERCENT TIME-RANGE 1E-3T0IE2 

5.0 S.O 7.0 


AMBIENT TRAJECTORY ENVIRONMENT ATS-F (110) 


OOEGR 35863KM CIRCULAR 


3 






J (E>.SOOMEV) (ELECTRONS/SQCM/SEC) MRRKED GflflPH IS PERCENT TIHE-RfiNGE 1E-3T01E2 




(£>.100MEV) (PROTONS/SQCM/SEC) MRRKEO GRRPH IS PERCENT TIME-RRNGE 1E-3T01E2 



J (E>.500MEV) (ELECTRONS/SQCM/SEC) MflRKEO GRAPH IS PERCENT TIME-RANGE 1E-3T01E2 

3-0 il.B 5.0 e.o 




J (E>EO MEV) tPROTONS/SOCM/DflY] 

3.0 U.O 5.0 5.0 7.0 8.0 9.0 10.0 11.0 



“ij.o O.S 1.0 I.S 2.0 i.s 3.0 3.5 


EO (MEV) 







(E>EO MEV) (PBOTONS/SQCM/DftY) 



pTTTT I -r i 



(E>EO MEV] (ELECTRONS/SQCM/DRY) 

5,0 6.0 7.0 6.0 9.0 10.0 U.D 12.0 13.0 

■i M i ] i i i i iiii m I n inm— r ni ti m i m ii ii i \ u mr \ m nma wwm r/ m iin 



1 mmiL 




(E>EO MEV) (PROTONS/SQCM/DflYi 

**♦0 5.D 6,0 7.0 8.0 9.0 10,0 li.C 





o'ss o'st o’os O’SA o'os o‘st O'O' O'si- o'OE- o’sh- o'oa- o'si- 

[U93G) saniiitn 





LATITUDE (OECm 

-85.0 -15.0 -60.0 -U5.0 -30.0 -IS.O 0-0 15-0 30.0 45,0 60.0 75.0 ' 85.0 


RTS-F (310) 013ECR 35863KM CIRCULm I'’ 
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